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(54) FUNCTIONAL REVERSE MICROEMULSION AND MICROPARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare a reverse 
microemulsion containing an amphipathic star polymer in 
which the central skeleton is a porphyrin exhibiting 
photocatalytic, function, or the like and at least one 
metal salt, at least one water-soluble polymer, or at 
least one pigment and to prepare microparticles 
comprising a composite material of the amphipathic star 
polymer with a metal oxide or a metal salt and formed by ^ 
a chemical reaction in the reverse microemulsion. 

SOLUTION: Provided are a functional reverse .j^j^^^ -^rw. p 

microemulsion prepared by dispersing an aqueous liquid ^n'^^f[ ^^N. ^'"^y' 

in a hydrophobic oily medium containing its amphipathic J 
star polymer in which arms are made of an amphipathic 
polymer and the central skeleton is the porphyrin or a 
metal porphyrin and which is represented by the formula 
(wherein P is an amphipathic linear polymer bonded to 
the corresponding benzene ring; M is a hydrogen or a 
metal atom; and (n) is an integer of 1-3) and the 
mtcroparticle comprising a composite material of the 

amphipathic star polymer with the metal oxide or the metal salt and formed by the chemical 
reaction in the emulsion. 
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1 

[f«*3Sil -jift^ (I) r-^^jix^>. 
-JR^ (I) 




10 



^Jf5S:«b. n (4 1 ~ 3 <Ott^SrS*p-r„ ) 20 
^1. 2:5i«3{::f5«<om«i'l4jS?-^-f 25'o:'^-^vl^i^3 30 

T^'y/u^. ;}f y T:? y>'UT5: K?i, ^])::i-^^v^r-y 

V. 

*^ 1-5 rov^-fnd> 1 3« t;i|E®<^)«figttjS»-^'f ^ n 31 40 

vJ^'A, zfvf^J'-. ^y:/-rv, >'Uxz^e7A. ®, 
-:;=yU3z^r>A^ -ir2/'^7A, -fyv^'^A, ^e/av'r^ 
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[IS*JI9 1 ^'1':*->ti^k-g-i^2!l5^^k-^- y ?>A. ^ 

{krfhy^A, 3!><k-:>-hy ^^:^^y■>A, y 
iw^js 1 0 1 i^mmMTtrnt^f/^tin^mw^mmi- v 

[If 1 1 J *ttfgi!(^J^;!K^ttfe^Sr-^*i--5fS* 
« 1 ~ 1 0 (OV^■r^^*^ 1 «»wiB«©«S«ltta»-^'r iJ- nai 

1 2 1 n y 5 V^. jK^-W^ ^ y 

iaiJAJi©fe^T-fo5?t*«l 1 JCf5«® 

If«*^ 1 3 1 miK^ 1 ~ 1 2 (^V^-fiX*^ 1 3StCfE« 

(ts*« 1 5 J ft*j® 1-12 <o^^T^^;J^ i mz.mm 

[it*«16l ifeJS*g>4S. ;<7^i'v'^>A, y<]Jt7M.. 
-f'y'^t7J^. ^y:/7'>', yUv'^^^'A, ffi, i^ypa 

mn^t^m. mmt^m. y >'K<t;^«-efc5B}*«i 

[00 0 1] 

5. 

10 0 0 2] 3js:^|^»4. SS^y-^-fOgamiKE^LICi 



( 3 ) 

3 

tt. A^m^^mmm. ^KStt^Ky-^-. 7^^^±i^^v 

[0 0 0 3] 

[0 0 0 4] j2-7^:J' Di-vyUi^H vRt/^CDSSiitSW 
1 1 o nX- 1 0 0 : JKy t"— V-t 

[0 0 0 5] *ia. j»l^roii5^iaEttya5^^'=2d?y 
Sr#SStt?fiJtf ^j^-^f^ nai-^/Uv^a >'(OS8jt;asa 

(0 0 0 61 m:^t£. *)gtt;^yU7:^=.>:7A^y d> 

e>*=ift:^5t^mtt^y-^-. ^Ky (p-^^-u-^t-::^ 

TV^S r>}r$;^ hy— . . -^T^ryr/V-X (Chem. 
Mater. ) 10 1065 1998 J, 
[0 0 0 7] a^i|ti»flEtti|Sf, :&JRtt!mti|Sf(^JS!i 30 

^PbiXTV^'S f'trS.^—jU- U\fs.- (Chem. Reviw), 

8 7#, 8 7 7H, 1 9 8 7^ ; .^^g^-^— (Nature) 
. 403 65 2000 

[0 0 0 8] i^tL. :J'/i'7'yU='^-> K-g^* 

T>'l'(Langmuir) . 1 3^, 4295 1997 

fiK«-r«.&«?»«[^{c5>»Sij(D#y-^-iSyN-i'r^y y k 
^ix^r t tffi^^FixTv^s r>5r$^ h y— • • ^ 

•rT y T/'WX(Cheni. Mater.), 7#, 1178 19 

9 5<¥j o 

[0 0 0 9] UA»L/jriSf>, ±IB*j£7?<3DiS»-^-r^ nai 
^yWi^a >'©S!!it»i, «ffl{£^>^l!L®ett^J (A 

OT. T r i t o nX- 1 0 O/iif) . S^J-^^SStt 
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'if) irT-Stig^ixTW^?)., gp*,, ^SSt4 

[0 0 10] 

[0 0 1 1 ] 

[0 0 12] gp*,, slc^ge^tt, (I) T-«*n 

^m^^j^y-i y ^-^Sr^-L^-i-^&t^i^^ss^iscttsMsKy 
-m^ (I) 

[0 0 13] 

[<b2] 




[0014] i^rp. P tt-< Lfcffi«^« 

y xt-x^i^y'-t^M^cDiai^m^m. xa. 

^^fmSt&jS^^^L. n « 1 ~ 3 ©S^Sr^Jp-r. ) 
[0015] *^?g(D^|g^4a5-^'(' ^ n^i-^f-ybi^g V 

ttii5i}-^i6s»»c#y pt^^- y/w», TKyr^y^'wK, jK 



( 4 ) 

5 

Ai:^V^:/^h'm. DNAJS. # y 1>- .y * 9 1' KIS*» 

[0 0 161 7i(.\^mw\z:^mi^^m^m^^ 

'J^K^ -f^'^^J^. ^y:/7'>-. ;\'7-:=-'^J>.^ il. 

v?yW=i::ir>A^ -feiXr^i^^ ^yi;>j7A, rLr^Ov^e^ 10 

[0 0 17] ^fe. *^I^J4. 7kttfK<*tc^^';*->-|4^t; 

it-^miK mzmt-)- b y a. :^<t:-:»- h y a. a 57 
^ti- h y ^Sf^ h y y s y ^^i^stj^ 

ifiiiiJic^'fk-^ifei-efcsatgttjS*-^ 20 
[0018] iigfosmttie-^-f n 

[0 0 1 9j ^fz. :^%mi-i-. ^mM<D^ ^^-^^^mst:^ 

^M,^ MIS. ;6K5-^> 

A, zfy'^^J^. =^^}-:f'r^~y. jV't'-^ 

A. ffi, i;f^l.3::^r>A. -fev'-^A, -I'yv'^i'A, J. 

-^o-^^-J-A, ;tf Ky-r^ATj^PjTi^gfd^ibiltfixSi^M 
[0 0 2 0] 
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[0022] t¥oT. *^i^^t»±. P5iKi^tt# y 
'L>'B-t&Jc*i-5i^aj^^tSMd<y-^-Sr-&'ft-r5. i^Tk 

a3i-v'/Wi;'3 v^rf^jjgLyt. rixt-i'?. — ficOii55>^^ 
^i^jvy ^ y >-e, J; < ^ « ^ffi^-^^^^^f-ES 

[0 0 2 3] ip-^. 7K>'U7-r y >^=f-\t.^=f-\^^iVX:(D 

[0 0 2 4] roige-ffi, 3?.. T—M.<Dmm.m^. m 

[0 0 2 5l?eoT, T— A<;5i^iS^SEttyos/^«^^->— 
i>-»jvy^]}:^<r>mB.%:Um-t^^t\^i.*). m^y^y 
^T(D=S-a^ti«:iS5St-«m^*5^ i tiX% 5„ 

[0 0 2 6] ^^mx^m-r^^-f^y ^ y >'^sr^'C^'t*& 

t-f-Sili^iSEttaMsi^y-^-fi. SMsKy^-cottJ-L^tc 
^j\^y ^ ]) ^^m^v. jK/u^-f y v#»tt'(D^:^-gi' 
gi±ic. i^jij^t±s^^-rsi^t>t3Ky-v-;5^t,/jj5a^ 

(I) 

[0 0 2 7] 
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Ut3] 




[0 0 2 8] (^"f. P«-<>'-^VS»-ife-^Lfcp]«^« 

pjStfns^jisrab, n « 1 ~ 3 (7>sia%^t>-ro ) 
[0 0 2 9] rrT% ^^y^i^mz.'i^%\.fmm.w^^ 
^f^u-v. TKy yyuTS K-^jKyr^ y h 

[0 0 3 0] i55iSi«tt3J^y -v — ?rT— Ai: 
y :y^^'L-'^^\^^-t^mM-^s y -^-w-^fi^/i-g-^iS;:;^ 20 

[0 0 3 1] *%BJ05— ^s; (I) -c^t>$ix5. mf^ 30 
#:jc:*f UT. 2 0 m'e/i'£k±<o 2 - ;i-dr f - y >m^t^ 

m (SAT, mi^y-r-tvNp, ) <S:*p^fc«, 4o"c 

til±<^jaST-«j$ L/i2)5 t>Si$; 
[0 0 3 3] ^1^/^-2)53 0%&.±.m^^nf:L^t 40 
Sr;Jf;^^ hj/^^^Xfi ' H-NMR 

jKy^-sriia:®^?*, TKy-^^-SrEux 
-r^, »fetuyt5Ky-=?-sri£iSfe$-yrT. jK/u^^yvfe 

■!)-:/y :^a-&(*:S:8 0%iJJl±«>i|5i^T#5::i:as-c»t 50 
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[0 0 3 4] ffl^^t,^^5 2-:^-^1^/y i'^^b-^iKli: L 
Ttt, 0ll;tff, 2 2-:^^-tJ-y^y 2 -J: 
2 -;^^1^>'y V, 2-a-;^^>'l'f=yl'-2- 

:^^-!^>'y:^. 2-7'n tvu- 2-;i-#-y-yy VOJJn^ 

2-T>'W=¥-'U- 2-:^df-»^i/y i^Jg ; 2-73i-yV'-2 
-;!^=^r-!^i/y V, 2- (4 -^^/up'ai^/w) -2-:*- 
^l^v'y vroin# 2-Ty>'U-2-:*-dr1^i/y :^?s/iif 

[0 0 3 5] sKy-^— g■^^;l2-:^-:^r-«^v'y >3S 
< b-^tfei i: I^^HJr V N ^5 r t ;dS -C # S , V 2 

■fb-^i^i LTtt. •^Jx.fi. 2-;<^yu-l. 3, 4-:^ 
df-thi^V. 2-73;::^/W- 1 , 3, 4 i^-i^VO^a 

# 1 . 3 -:^^^'j>iymit^^mm\-fhi\,^. 
[0 0 3 6] ^■^u^i^it;^'^j\^mt:^-r^-^jy^y -< y v 

7 7 7 '7^ — • h 7 (J. Chem. Soc. Faraday Trans. 
) 9 3^, 3 9 4 5M (1 9 9 7*F) J X«^tl-l-ipC 

2>-«>'XT>'l^x t Kir t°n— /i^Sr 1 *M (O^/Utt-rS-^ 

[0 0 3 7] iSfejC, rttfcSrSifL'ijilSbx 'P1t(DVV 

^JtLT. v-y ;(7'>'/i-*7A^ D-^ ^^^77^•-$rfflv^ 
w y i^Sr 3 5 ~ 4 8 %(?Dil5l^-e#5 ^ h ii^X^ 

So 

[0 0 3 8] D vfk^ 5^/ws^*i-s dfyw^ y V 

f|35{*:i^yM::^*L-C. 161*7-=?— *S2 0~1 0 0 0 
*/KOttHi:'tc5fiJ-§-T?ADx5ii:;4S»*L<. 6 0~ 

8 0 O^/UiiSJ: L< , 1 0 0~ 2 0 O^/Ut ''i-S 
fiSH:JS#lc»S ll2*y-7-<DSAfit>±lE©S'J 

[00 39] ii55»^ft05«-g-«!:Sr#5frtt, miB©*>'i' 

1 ^5-^ 'f'W^^n y >'^t;x< 1 oj;i^bTm 1 * 
y-v- stlf^2*/-T— Sr-&fc-e:-Cft:>c4 0 0^»*ffl 

[0 0 4 0] a-g-Kj^;iaStt, fflvNSKi^^S^JJ-J;^ 
o~8 ccroeaasjifsbv^ ya^—zuT-^h—hu^i^ 
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i:mm\:im\f^tzm^{t. ^jt^umi:8 0-14 ox:(d^ 

[00 4 1] RiJ^JdfflUN^^^tt^JKfl. ia^tSfflcOStt 

^ K;55#fc:»*UV\ 10 
[0 0 4 2] *fc. 2|s:^eg<?:>-®S; (I) •x^mit>^fi 

ffitc=eeoT. i^^t-r^r ir;65T-#5o 
[0 04 3] 3 - Kp« ^>'^S3^J^i:^ n o ^ ^/v-SSr^-T 

^^bT/K/wr7^ y v^^flc^^^t^^^^-^^, -com 

8f&^yi-<;5fc''fc'y >^vstJ^2 of&^/ujiu±60fi-g^tt 

^*Dx. 9 ox:iiii±c^?agT*s;j;;SrjBgJj-^o 
[0 0 4 4] m^y-^-d^s o%ji^±m»$tL/c::i: 
t::^:^^ Vifyy ih-nmr*;::t$6K<7:) 

tfcffi^-^TTKy ^-S'lHiiR-r^o 30 

[0 0 4 5] JE(C. [HliKLfcTif y -7 — ^Srv^T^^/l-T^/Vi^ 
T:^ Kt^S^b. ^co^?eE^5>^:fii 0 0 O^TCO^^ 

fc7!^y-5'-S:e:j!t^-^. y :/fe^:^t/fc^7v:7 

[0 0 4 6] m\^^hti^:tiyy^>^mit^(^ (m^^^ 

«afP-fiM^S:*-r^<k^W <^LT. ^i)x.{^. 

l^. y tert-:/^/W;^^i^ y 40 

tert~->^^/UTrJ^ y V v^yW;^ ^ y 

t: Kn:3rv^3^f"7V'j;« y N, N-i^p<=^ 

yuT^ y ni^/i^p^ y yyi^T^ K. N, 

[0 0 4 7] m^KiC^UMYt. m^\i. 

•V— JcffiV^fc:^. SiJ^MSi: bTf^9 0-- 1 3 Ot:c^ 

HiSr^y^-tcffivNfcS^j^. SJJ:^iaa^7 0-1 4 0 
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[004 8] r (OSjscicfflVN^sttSiftfi. a««ffi^^ 
[0 0 4 9] -m^ (I) TS*5^jx5. i^iKJKttsify 

M7j<y-7-co[^l^jKtt^J^y-^-;5>^e>?ir'5Pfl> ^TKttlfB 

^> ^ «^-r ^ ^ y - X <t sSTki^gB^i' -5 ^ y ^ 

[0 0 5 0] (I) X^t>^f\.^. Wimk 

"T^MSlTKy -e-tonfi. xK/i-:7^ y v#*&(;o-<>-if 
m(-«S^'t-^7Ky-^-P(75^'^^SrS^:>L. 
nfil-StDM^^^t^i-^d^. 13^(^2T*fe'5:i^j6^0 

fc^y-^-pcDJi^'g^ffigft. 3^f/u:7-< y v-i-^&tc^LT 
[0 0 5 1] «7Ktt$i55>Sr«^-rs-=ey-=5^-xt UT 

j^. y 5^7U':^^i^y y :3:.5^/v7^:¥-9-y y >o$d#;^ 
y/i-^. r:^^y/vT^h\ n, N-v^y '^/i-t^ yyi-r 

^ hVj!if;dS#ff e^tt^o W7Ktt«Fi55>*«^i-5^y-^- 

y ^/uy y N , v^^^v-y y h 
[0 0 5 2] mmmi^^^-r^m^^^v -^-t^^b^j:^^ 

xKy >^ 01-/1^;^:^ i^:/y >'-/5fyrc^yi.;^:3f-i^y'y 

K#*&^*-r5/j^y . =i7Ky-^— . yu^y^=it^v 
[0 0 5 3] mm.mi^^^-r^m^yi^V'^-pcom^m 

^?i^SS:-^;t'57i5. — oOtK y P Ofi-g^Sfl, 2 
O'-S 0 0O©lS;65$f^ L< . 5 0 0<Dmm^m 

tC»*L<. 1 0 0-^2 0 OcO®H;&5j|jc»S LV\ 1 

o(^7K y p (Oi»7Ktt^ y oSiJ-g^fi, 
y^-) /[ (i^TK^y-^-) + (MTK^y^-) 

9 O-^-l 0^/u%&lrt;dS»*L<. 7 0 — 4 0^/W%JJi 
[0 0 5 4] 1''L>#*&i:/J:S3K/U7>f y Vli, M^JSfr 
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[0 0 5 5] rttt^MM^U-^-fi. iS7Ktt<^*«^ 
[0 0 5 6] ig'^^iJ' Djn-eyUv^H t ^ fl^ 

[0 0 5 7] ;*:^P^T*fflV^-5T/^'=»:3f.v'v'^Xl^ 
^ R„ S i (OR') . n-e^ibttSS^^VSTfe-So 

[0 0 5 8] rtLe5(7)T/u=^=^i/i>'^>»<:Oj.ft:^J^ L 

v. n-:/atf/^h y^ iso— tfyl^h 

y ;^ h=^v'i^^ V. iso-:/ufcVWh y m h^v-v^^ 

[0 0 5 9] t'^/l-b y h^^v-i^^V, 3-i/yv^h 

dtvi-h y:3i hr^ev'v'^v. 3-T^y:7"nevwhy;;« 

h y :r. h:3ev'S/V V. 3, 3, 3-hy:7nnyn 
tVV- b y P« h v^v^7 3, 3, 3-hy:7Dn:/nf 

[0 0 6 0] 3-;?«^^^ y/i^;*'=^v^>^D tVuh y b^ 
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>x p D n ;^ ^/l^:7ai::^>'U h y m hari/v/^V'. 
>^yWv?;^ h^->->7>^v hi^i^i^^V^^ 
h^i/v/^v, v^oi^/Uv^ai hde-iXv/TV 

[0 0 6 1] JEt^:. rixbtT^T/WrJ^^i/V^V^tflfeiD;?^ 

[0 0 6 2] TJ\^:=2^iy^^:yt\^X\t.. m^\i. V 

7^ h ^:7^n3K^v'v^/l^=i h^— iso— 

[0 0 6 3] T/V^=^^MsTJ\^^^i^l^Vb\^X\t. m 

^^J^. b y ://i-/}^^v-TyU'^:=i'>A, hy-iso-v" 
n7K^ri:/r/u^=:^7i^. h y 7" h:af->Tyv^^^. hy 
- tert - h ^ v-T/V ^ A /jr ir;5S W b tU 5 o 
[0 0 6 4] ^ ^/UT/Vn:35^iy Kfi^ ^•^/^iJ^CO^SXfi: 

fifi. fiMTKy-^-co^KfflfiJ;!-^*:*'^. MS3Ky-^-<^ 
lOOfiSSBJc^U. 7f^5^yvr/W33^v-Kfl5 0 Oftl: 
§I5J£^±7!iS$f * L < . M^ciGF* L < 3 0 0 »S:a5J^A±T-fc 

[0 0 6 5] *:^?^T-fflV^57K^^4^y -^-i: L.T(i. 

TKy yyi-®^) . Tjfy (r^j^y/ug^) . Tjfy (r 

iJ^yyUT^ K) . :^y (;^^/i';^=^i^>/y . 4<y 
^?^T^VN57K^tt^fls:^y -^-i: LTfl. TKy (^/u 

^^v®?) . ^y {T:^y<^^>m) . ^y (yv^ 

[0 0 6 6] rtve^tT^TK^tt^y -^-^^JSSft, tKIO 
OfifiSfBtcitL. xKy -^-1^4 0aftSB4JAT2J5jf*L 
<. 2 OS»a5UJlT;653gt-»^ uv\ *^c±ia605S?^>f 

3gttt|fJCJ:-:?T. teS:d5 2 0 O-'S 0 0 Onmteffl^C 

[0 0 6 7] *:fg?g-effll^5&JB^Si: UTH. j^/Wv' 
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A, y^'^'pM.^ ^V^'r^. J\y7-—^ 

J^. ffi. v?,^u=»=ir>A. -fevi'A. wye^^'A. 3. 

^WfOif-^WLWit^ '^i^Wt^hV.X^ 2MUiT:d*»*L 
[ 0 0 6 8 J *^B^•r'fflv^s»'1';^>tt;i^)gtt^t:•^^KJi: 

bx. b y e^i^. *^b:>- h y 3 K^|i•:^ h y lo 
^•:>-hye'A. L.*5^^hy->A, t 

lO 0 6 9J *^BjT-fflV^57K^ttfe^i: bT»i. 

'^>'H:f y i^?::! S yU) jjfyu:7^> y ■T'h^ (p->C/l'7 

h^^i^yl-) ^>'Ur7-< y i^, 4- (i?;^5^/L'T5: 20 
y ) -N-;^^yi^;^=?^yw<y— y h iyu— h/'i t*^5 

0. 0 iivuiJiT*siif*uv\ 

[0 0 7 0] ilEcDiff-'!'.^' ^ n3i-vyWv?g Vf^Jllfi, jg? 

30 

[00 7 1] -/i\'fi^m.^s\z.m\i^^:^ ^yWT/i'=i^v' K 

[0 0 7 2] ■//wy/i'SJ^^^^itsr-r^tc. 

[0 0 7 3] %tL. ±fE«OiS»-^-l' ^ u ji-^>'W-:;^3 ^'Srffl 
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[0 0 7 4] rwip^texKy-?- -M^^^w^^y y K 

[0 0 7 51 *^§^<^ia»-=?-f ^' aji-'r'yvi^a i^Ji, /K/V- 
7 -r y >'X«:&JR5K<'l'>' -c y ^StF^-S l,1t^-f ^ aXit 

{k^^-zw^-^V^ (PHB) {;i*3lt53tfE^*fi|sf, 

[0 0 7 6] Ml-. y :ymtmt>^ 

S*&»-J:9?^fi)c^tu5. iiio3Si«ttMl!5J*y-^-t^JSK 

[0 0 7 7] 
[0 0 7 81 

[00 7 91 [;9-^^fiay^j£] ii55gflS«£^ o-^hif^y 
-<— (GPC. *y ■i't*S;^tija. HLC-8000, RUtm 
If. TSKgel2000x 1 + 3000Hx 1 + SOOOHx 1 + guar dcolumnHx 1 

-H, ^jsEDMF, attiSi. om 1 ^^4 ot:) \cxm 
[0 0 8 0] [M^^i:^m^^m<Dm-&m sbW5t»sL 

(D L S ) ± 5 5 -fe:>'i'itaSSt/taS^>«»*, Microt 
racfitSiJ-Wtf (Bfll^tt^^ttS!, 9 2 0 3 - UP 
A. u— !f — 3t 7 8 0 n S*t:^l 18 0*, Jfi* 2 5 

[0 0 8 11 {-^^mi) —nsc^ (I) ^c*Jv^T, p*s 

sKy (;»«5^>'W;i-=¥l^i/y -jKy (>'al=/^3^i^-y•:/ 
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: S -MO - b - P O) (O^^m) 
[0082] 1-1, (p - 3— K^^/V>^:i. 

^jvy >{ ]) >- : TIMP P) (D^^Ml 

^»l 0 0 Om 1 03q^S>^7>^=2*C:, p-3— K7«^ 
/V-<^^Xr>'W7^t KO. 9 8g. fc'o— /UO. 2 8gS 
t/:^? o 0 0 Om 1 ^JO;tfc:o w(?:»^l-g^jS|gSr;5^ 10 

:y^{^tlo ^(O^s ^^^t^^mo. 0 2m 1 <7)i;^zii^ 
[0 0 8 3] Jg!V>T. b yni^/WT^ >'0. 2 3ml2i 

— Kp« ^/\^y z^/u) y 0 . 5 5 g S:#fCo 

(iR^4 7%) TIMPP<D«at«, ^ H-NMR m 

m%.^^%y^^^ h/v) , uv-v i s (^^-pj^eSiR 

b/u) .Mass (K*) TC^^^ffi^tCTH 

^bfCp 

(00 84]'H-NMR OOOMHz. CDCl 

al^. (CH3) . S i f^??B:^3^^) :5 ( p p m) 
2. 8 (s, 2H).4. 7 (s. 8H). 7. 7 — 

7. 8 (d, 8H). 8. 1 — 8. 2 (d, 8H). 30 

8. 8 (s, 8H) 

[00 8 5]UV-Vis (CHCl3^) : X m a x 
(nm) :419. 2, 515. 3. 541. 5, 59 
0. 3. 6 4 8. 8 

FAB -Ma s s : m/ z :1174. 1175 
[0 0 8 61 TC^^^W : (©J:^ffl)C = 4 9. 0 2%. 
H=2, 7 4%. N=4. 6 5%. (ffgCfiS) C = 4 

9. 0 9%, H=2. 9 2%. N=4. 7 7% 

[0 0 8 71 1-2. [TIMPPSrlB*6»JlCfflVNfcS 
M^Ky (J?«^>'l';r^1^>^y >'-b-:7m:^>^w::d-^ih:/y 40 
>-) S-MO-b-PO) (O-g^^] 

Hir=i^;/^>S:4ix.^S45 Om 1 <^)Zlp >^ = OF^|fB 
S:T>^w=^>;<f;^-Cfi^bfc^. 3tfc#fcTIMP P 0. 
0 3 5 2 g . =^JUT'^ h^hyyVS. 0ml ^^D 

:i(Dmm\^. TIMPPJc:S*bT4 0 Offf^/l^lStCffiS 
-rS2-;><^/U-2-:^=^-y->^y :/l. 0 6ml (1. 

0 2g) ^v-y >->^{cTJD;tfe^. ioot:-c?2 4^ra 

aS^b/j^d^bS^E^^iirfCo 
[0 0 8 8] rtO^^T. 2 ->{^>ru- 2-;r=¥-9->/y 50 
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:/og^k^f^9 8%T*foo^o ^JtM^St^e 0 

\fXt^h. TIMPPfClMbT. 2 0 Of&^yuS:iCffia 
i-S2-:7a:::^yU-2-;?r-#1^i/y >0. 8 8 3 gST/ 
7ai::^/UT-fe b y ^1^4. 0 m 1 SriPX.^^. 1 

0 ot:-c2 4^rBmi^b/<f^5^SiJ^^-^fco 
(Dm.&i:MmcT^f. /v-i Om 1 ^iD;tyt^. 

[0 0 8 9] msm^:^^ y-ji^i sm i •^'icsftpb. 

b^t Kn^^^vi OOml ^(cav^-C. 
y^iyJr-i^\zAti. l^raT:^fc^u-^^T-K5l«;iS*-^ 

:^co M^^>>^\cxmEEi^. M^T2 4^mm,m 

3^:^1^>^y>') (BS-^ : S-MO-b -PO) l, 8 8 
g Sr#feo 9 6.9 %) 

[0 0 9 0] :^<Di.0\^\^XntcS-MO-h ~PO(D 
GPC (yyw- as- i5^a-^hi/^:7^-) Srfl|v>Ta!l 

^ {^itrnw-m^^Si-t 2 6 0 0 0 -e. :9^-^s^:mfi i . 

4 7TfcofCo • H-NMRtCj: <9. a-g^^*:T — 

y >^(7)t''n/U'^:7^D h vir(Z)a:»^it;?rtf®b/ci:r 
5. 1 4 2-efeofCo ' 

H-NMRSy:^t;iJ:^;^^yW:^:ir-y-V'y vaS<t :7air^ 
/W:^^1^>^y >'^Si:t?D^/Wffi^itf;i6 8/3 2T*fco 

[0 0 9 1] <'g^fig«^j2> (TIMPP^Bl^&^pJ^;lfflv^ 

y» -T^y (;^^/U::r^i^V^y >-) :/n :y>^*fi>g^fls: 

:6^^/c^5i^«^tt4r*i-^^t^3Ky -^--cfctQ. mmiL 

Bi:e^^:dS4:j&0f<^y<^ffi-efo^MM^y 

^^s^lhv^y V-b-^^/l-:^:^i^>^y V) (|8&# : S-E 

O-b-MO) (O^^) 

H*"=3 2/^S:^ix.fcSfi5 Om 1 (O^uy =7 7-^(0^^ 
S:T/w=f:x:^>?.-eg^b^^. 5fe(;i#fcTlMP p o. 

0 3 5 2 g. :7:nnyUT-fe bri h y /U8. 0 m 1 ^ 
X.. ^jaT^StS^bT. TIMPP^^^JCl^^^-frfCo 
Z.<DWmc. TIMPP(;i*rbT6 0 Ofg^/l/^tCte^ 

2-^=^/1^- 2 -;^=^1^>^y >i. 7 8 g$r->y >- 

v?(;ir*Dx:fcm. 1 0 0*CT-2 4^ra«}«^b3idS5>KiS 

[0 0 9 2] we^^^T% 2-;^^>^u-2-::^-:^-y->^y 
:/<?5e^b:^tt9 8%T-fcofCo S^S?8liaSS:6 o^CfcT 
tfT?ii^?3. TIMPP{C*fbT. 3 0 Of&^yl^S:^^^^ 
f'S 2 2-:^^-^"^ y >0. 7 6 6 gS.U^:7 

:nn/UT-fe h::^ h y/W4. 0 m 1 SrJjRx/c^. 1 0 
0'C-e2 4^raai$b/ji^sPjgj3;;$ii:^^ 

aSSr^Sa^cTtf. /i^l Om 1 S:JDx.yi:^. S 

^SS-g^JK^igcJBEaiSib^Co 
[0 0 9 3] JSSi»Sr7<iJ'y->^Vl 5ml »flC^8|b. 
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:i(D^^^9' h^b Kn:7^Vl 00ml cf^tcav^T% 

ia^F^T. ssj^^y (:3i^/^;^=3s^i^>^y >-b-;^5=-^u 
;^-=^1^y'yv) (SS-g- : S-EO-b-MO) 2. 34 
g^»/Co (l|X^9 1%) 

[0 0 9 4] rtOj:5l-LT#/cS-EO-b-MOO 
GPC?rfflV^T9J^L/c^5pi§,^^S(i2 5 2 0 0 "C. 10 
4 5-rfco:feo "H-NMRtr 

ltSrti-»bfci:r^. #T-i:.(:D5Fj?|jfi-g^J[fi2 1 OT- 
fcofco SIC. *H-NMRffllSlCj:5>f^/^::d-^r1^>^ 
y v-^^S^Jt^^^yi^^d-^i^^^ y v^St^^yi-ffi^Jtf^i 3 7 

[0 0 9 5] <^^m3> (TIMPPS:IBi6^J(c:ffll> 

yv) -TKy (:i:^yi-^:^-y->^y >-) *fi'g^tt:;6^b/<^'5 20 

c 0-^:7 :^=^/U:t^'^yV » (lll&#:S-MO- 
c o-PO) (D^f$.) 

H:S'=3 -yi^^^x.fc^M5 Om 1 cor.Qy ^ :^ na:>[^^ 
t:T/\^::^>:ff:^xm^l^ti^. 3felc#fc:TIMP P 0 . 
0 3 5 2 g, y^rc^/UT-fe b y /U8. 0 m 1 SrJP 
^M-egi«^LT. TIMPPSr^^lc^^^^-^yto 
[0 0 9 6] Z(D^m\^. TIMP Ptc:*|'UT4 0 Ofg 
^/V'«:ICffl^-t-^2-p<5"/U-2-:^:¥f->^y 0 30 

2 1g. 3 0 0^/VffiSf S 2 -:7iii=i>^W- 2-:^=3e1^ 

y^y:/!. 3 2 5 g^v-y >v?tcriDx.fc^. 6 o*c-c 

2 4^PBmj^^L/^^5P5S/J;;$^fc^^ S/t>iaS«r 10 0 

t:(c_bif . SIC 2 4 wraa^^SrMitfco 
[0 0 9 7] Rit>m^m(omAi:m^\cTn\ ^^y- 
Om 1 ^mK^tz^^. Rjz>m^m^mi^mmi.tio m 

7fc Kd:77V1 0 Om 1 ^icav^-e. m-^^iritm^ 

#?>tbfcfi^«^^P2057!i5g;e>.ttfc7^v'>^-i5^lCAni 40 

^PBlT;^fc:'u-->5^T'5R?ie;<a^-^fco SIC. K^^Kv:;^ 

icT®jELs jfST2 4i*ras;«$^r. MS^y 

^y^5^:¥1^>^y c o -:7 3l:::^/^:^^^i^^/y V) (B& 
: S-MO- c O-PO) 2. 0 6 g mm 
8 8 %) 

[00 98] ;CO>J: 5lCLT»)tS-MO- c o -PO 
<^GPCS:fflv^Ta9^U^»5pJ^55^^»li2 10 0 0 

T% 1 . 3 2'efeo;rco -Sfc. 'H-NM 

Ricit), m-^fl^T-Alcioft^^iii^uvi/D h virS 
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4Xh^fZo MIC. 'H-NMRaiJ^ICj:^>^/U;^^r 

1^>^y v^SM:7^zi/w:^-:^-y->^y >SS(0^/ujja^tfc 

It 6 8/3 2-efeofCo 
[0 0 9 9] <-&fig«?ij4> (-iK^ (I) lC^oV^T. R 

t). aiftfi:«i:Btfe»dS4:^7@ff(D^N-9ffi-e&^)MS35Ky 
(j^^^uv-- b -T>:^ y yur 5: K) (ibs# : s-st 

-b-AAm) (D^^) 

4-1. (p-iJ^aa;?<^/U:7ic— /U) 7^/1^:7 

>f y > (I8S-^ : TCMPP) <D^^^ 

1 0 0 0ml (D^^m:^ ^ =1 IC. a cj ;^ ^yU^ 
VXT/UT^t KO. 6 2g. tfa— /uo. 2 8 gRU^:^^ 
nn;}>/UA4 0 Om 1 S'*Dx.:/ho ^ Oil-g^j^?KSr;?^ ^ — 
^ T« L , T>^VrfV;^f;^T*l O^J-rel/^Z/y 
L/Co -tt^)^. H:i:'(b3i^^'^0. 0 2m 1 cOi/^f^/WJi 

/Co 

[0 10 0]^V^T. h y^f^/WT^:/0. 2 3m IS: 

mmi:m!^^^^^txRjt^^ji^^%:mmi^fco mm 

^eElCiga(DJ^^b:>^l/>'^iD;tT. ffiiSL. ^SttHfls: 
i^y ;e7;i;^ASrfflv>T^>filJ|tSau ^o^gl^Sro-^ 

^ czczp^^/U^^^::!/^) /Jf/lx^^^y^ T CMP 

P) 0. 3 5g^#fCo (iK^4 5%) 
[0 10 1] 4-2. [TCMPPSrggJ&^JlCfflVNyhM 
M^J^y C^^l-'V-b-Ti?' y/l-T$ K) (BS-^:S- 
S t - b -AAm) 

H;&3 :y >!^^<l;tfcS«:5 Om 1 COHn 7:^^ =^ <DF^^ 
SrT/w=f:/;</;^-eB^bfc^. $felc#fcTCMPP 
0. 0 2 6 g. :S{1:®0. 0 2 7 g. 2, 2* -e'b'y 
v^VO. 0 8 4 g. T/U ;^T-/-^:/y >':/Lfcaii25 

^v^^^/VT^/l^i^T^ K2. Om 1 SrJD;^. ^iar^ai* 
LT. H<*:iKl^^tfelC^jj?^^/Co CO^IglC. TCM 
PPlc^UTl 2 OiS'^jum^n^'t^SiL^^:^^^:^ 
0. 3 7 5 gSrv^y >v^(CT*D^fcm> 13 0*C-e2 4 

Tji^=f:y^:^i:m{^^j:i!i^h. 5. 0mlcOi/7«^/^ 
T^KIco. 4 2 6 gCOTiJ^ y/UT^ KSr^fl¥L)tS*K 
Srv-y :^i^\cxmx.tz, 

[0 10 2] w(7>S:iJ&ieE*SSl 3 0*C*T**D^L. 2 
4^ra«l$Li/^„ SlSffi-&?S<^?aSSr^SlcTlf. 
y-/Wl 0ml ^Jra;t/c^. siitm^^mi:UEEmmL 
fzo 3Se^^Srv^p<^/^7)^y^AT^ Kl 5m 1 4^lc®« 
w<^^ffiS:i?ai^/uai— r/H 0 0ml 
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[0 10 3] mhtltcm^i^i:nmi Om 1 (D\yj?^TJ^ 

b y/U-T^ K) : S-S t-b-AA 10 

m) 0. 7 3 5 g*#)^o (IR^8 8. 9%) 

[0 104] wCDj: 5JCUT^#fcS-S t-b-AAm 
coGPC?rfflVNTSiJ^L;rc^^i?ll:5>^-a:Ji 1 6 0 0 0 
X\ ^^S^^itl. 2 5TfcofCo*/c. 'H-NM 

la^KitflS 4/6 6T-fcofCo 20 
[0 10 5] <lliS^?iJi > (MM^y :^^1^>^y >'*fi 

ncTj^/u^S 0$p{::, -S^^«?y3-e#;tMS>J^y (;^^ 

/i^:t^^:/V ly-y :y^=^;V:^^'^V ^) » (S-MO- 
co-PO) 1. S^^mmx^Xf^^^^-^]) -^ — (D^ 

0. 0 3'-'2 Mm(DfiSHtCfco/Co 30 
[O 1 0 6] <||J60tj2> (M®>i^y:r=^ifV^y Vll/a 

^u;^^>^^i:.8 OgptC, ^^^fl2T'#fcSM^ y (^^ 
/^:^=¥1^>^y >^-b-^^/V:4-^1^y'y » (S-EO 

-b-Mo) 1. b^^mM\^xmM'^})'^—(D^ux2 

0. 0 3'-'2 /i m(^|E|S{C$>orCo 40 
[0 1 0 7] |llfi0ij2(C*5l/>T. d o 3j^yVix^C«:;tT 

v?3V^^:ov^T. ' H-NMRfe(cJ: t). 

3Ky p«^/u;^-:3ei^>^y vi3tE<^:)j^J9igL*<fi:^^ iS* 
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'm^ux2:^.j\.j^i^\z.mm\^x\i^^^t^mm^^z,tt^ 

x^ito 

[0 10 8] <^lfi^j3> (W^tilrx b^^v'v- 



co-PO) 1. 5n^mM\^XBm^V'^ — (Di^X2tn 

[0 10 9] <*Jfe^j4> i^mm^'rhy^^h^iyiy 
^ ^^7}^/lxi^8 OgiJt-s -g^^^JSTWcMM^^y 

/i^;r=3ei^>^y >--:7.ii^yi-;r=^-y->^y » (s-MO- 

co-PO) 1. SSPSr^^LTMS^Ky (D:^aD 
^vi ogR^ri^^Lfc^. tKi 0Si5t;i2jfy (p«^^y/u 

[0 110] <||Jg^!j5 > (MS^y ^^UV-:^Ky T 

h7va:.>i 0 ofi5(r. 4 T*#fcSM^ y {y^^u 

>-h-Tii7 V Jl^T ^ h*) (S-S t-b-AAm) 2 

wCOSiStc. Tki offlSSrSSiPLT. s^J^PelSSi^^Lr. =3 

[0 1 1 1 ] <^J£^y6 > i^mmzy' hy:^h^iyiy 
y>i:. 7K?BtcDNAS--g-W-r^3S?-7^^n:3i-^/ui;?3 

omz^ ^^msx^tzMm^i^v (^^ 

y :^-:7:n::^/l':t:3el^>^y V) (S-MO- 
co-EO) 1. sasSr^^bTMS^Ky-^— (DiJ^n D 

^Vl 0$I5^ig^^U/cm. Tkl OgPtCDNAlSC^-^^ 
[0 1 1 21 <||JS0»J7> (^mWcThy^^h^iyi^ 

co-Eo) 1. s^irmmi^x^m^v-^-coi^tJxu 
7^1 osssr?s«Lytm> 5%7i^m<mmi'hv ^j^^ 
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[0113] <SWfi«f!l 8 > immWCy' h7^h 

-'i':^=aff-"y y :^-7 3:ri/u:^#-»^>'y » (s-mo- 

co-PO) 1. 5lS5*^^L.TS^jKy -7— D D 

( 0 1 1 4 1 r ^ a j:-^/Uv?3 >'?KSrflli^LJ'i 

^jgt4*t^^g^ig^f"/U3i^v^yw-^i^i!)figLi56#^Lfc 20 

mm&ommtiv-^— ■ ^ • :i^v ^^^^ vjI' 
its 0—2 5 0 nm-Qh-ofco mi iicmiStMm'T-mu^ 

[0 115) <||Jg^j9> h^v-v- 

co-PO) 1. 5SSSr®«UTMS!7Ky-^— ro^'nn 
5>1 0Sl5^^»b/c^. 1M©HC 1 tK^JKS^ 

[0116] rroiS?^^ naL-=7/Ui^3 i^Sr^®t?4 8 
^WSJcgL, -7" h^a: hd^Vi/^ vov'^'W • y/USf£:^<S: 40 

• ixy *vN-i'-:/y K<o^tat-?^Sr#fc, rn^o^ 

K:d5 420. 518. 554. 592, %Alnm\z.^ 
iX. wixPjO^afc;^-?:? 4 2 0 nu^(r>m&% 

6 4 9 nm»;iJK/U7-< y :^S3l505S3tf— ^idS 50 
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[0 1 17] Si§M®^ffi»I^T-m^L/tfe*, rtb^ 
tt«<^««t^-T?fcofc. ®2ICSjSa«^ffiSi<^¥SSr 

t^CD'|i25F*9Sfi2 2 — 2 5 nm©®HT-fo-pyt. BP*>, 

z.i\.is<rmiim}^^(r>P^Wi^\t. 3 o n miJATro^4<t<^ 

(01 181 <%mm 1 o> (^rSI'Jc^SP^nfcfl:-^ 

^Dn7f^/UA8 oiasfc:, -g-j^g^BjarWcSMd^y 
/i':;i-^-!^>'y y >') (S-MO- 

co-PO) 1. SgUSr^^PL-CMM^Ky-T-fD^'DD 
*:^^A^^S4r^KLfCo ^(Dmmz.. 0. IMW^g-ft* 
KS-i?A*^?^8gl5SrJDxL. 5 5)-PBm«J LT. ^m.^ 
/"ii^-^-f iS'Doi-vyWvJgVjS (A) l^«^e*-& 
-C, 5Ky-=f-(DiJ'on*/WA^«f»C, 0. IMiOfigH-ft; 

h y e'-t^Tk^iSlSgCSrAD;!, ^m^i^-^ ^ ti 
/Uv>3 Vfgf (B) S:#^c„ 
[0 1 19] jS:3i-v/Uv?3 (A) Sr^L<«#L/iJls 
^nt-iJfr^-v/Ui^a:^ (B) SrJD;t. ^ifif I^IBI 

i^a^=-^#fc„ rtbbO^&^^«2 0~1 0 0 nrnWiia^ 
[0 12 0] 

ife, 7K^ttSi^>^3ittfe^^-^*-r?)i^^iKttSM5i^y 

[0121] *38W<0«ft|gttjS»-^'f nai-^^Wi^g 

(4. y >5r*ri-6ii5i^ffi<4SSjKy-7-=S:fflV> 
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[0 1 2 2] ^^m(Dmm\^^^^ naL'^jui;^3i^si 
^-r^ y-T^:^^-. ^m^mm^F. 0^mun. *s 

[011 ^J£0>J 8 T*^§fcH7C«-&{*:^3Kr-^0 1 0 0 0 0 
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[0 3 1 ^mm9^nt:.^^(owsL^(Dm'^m'&^^ir 

10 LTV^^o 



[02] 




[03] 





(51) Int. CI. ' SaSiJIS-§- FI f-v3-K (#%) 

C 0 8 K 3/26 C 0 8 K 3/26 

3/28 3/28 

3/30 3/30 

3/32 3/32 

3/38 3/38 

5/057 5/057 

5/09 5/09 

5/19 5/19 
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